Purpose: Sexting has stirred debate over its legality and safety, but few researchers have documented the relationship between sexting and health. We describe the sexting behavior of young adults in the United States, and examine its association with sexual behavior and psychological well-being. Methods: Using an adapted Web version of respondent-driven sampling, we recruited a sample of U.S. young adults (aged 18 -24 years, N ϭ 3,447). We examined participant sexting behavior using four categories of sexting: (1) nonsexters, (2) receivers, (3) senders, and (4) two-way sexters. We then assessed the relationships between sexting categories and sociodemographic characteristics, sexual behavior, and psychological well-being. Results: More than half (57%) of the respondents were nonsexters, 28.2% were two-way sexters, 12.6% were receivers, and 2% were senders. Male respondents were more likely to be receivers than their female counterparts. Sexually active respondents were more likely to be two-way sexters than non-sexually active ones. Among participants who were sexually active in the past 30 days, we found no differences across sexting groups in the number of sexual partners or the number of unprotected sex partners in the past 30 days. We also found no relationship between sexting and psychological well-being. Conclusions: Our results suggest that sexting is not related to sexual risk behavior or psychological well-being. We discuss the findings of this study and propose directions for further research on sexting.
We investigated sexting behavior among young adults in the United States using four categories: nonsexters, receivers, senders, and twoway sexters. Our findings provide evidence that sexting is prevalent among young adults, but does not appear to be related to sexual risk or psychological well-being.
Sexting, which describes sharing sexually suggestive photos or messages through cell phones and other mobile media [1] , is rapidly becoming part of the dating process [2] . Recently, this behavior has stirred substantial concern over its legality and safety [3, 4] . Although existing surveys document the prevalence among young adults (YAs) and demographic characteristics associated with sexting, there is little systematic research on the relationship between sexting and health behaviors commonly assumed to be linked to sexting (e.g., mental health, sexual behaviors). It is critical to understand this relationship to determine whether and how public health resources should be devoted to sexting.
Since 2009, cross-sectional studies have examined the prevalence of sexting behavior among teens and YAs [2, [5] [6] [7] . Most recently, Lenhart [7] found that 13% of those aged 18 to 29 years had sent sexually suggestive nude or seminude images via cell phones and 31% had received these messages. Researchers also found that men were more likely to have received sexts (21%) than women (11%), and African American and Hispanic adults had higher odds of receiving sexts (27% and 22%, respectively) than whites (12%). Frequent users of cell phones and social networking technology and single adults reported sexting more than low-technology users or married adults [7] .
In an MTV-sponsored study, researchers found that 45% of youth (aged 14 -24 years) who reported having sex in the past week also reported sending at least one sext [5] . They also found that sexually active youth were twice as likely to share naked photos compared with their non-sexually active peers [5] . Although informative, these findings do not elucidate whether sexting is related to self-reported sexual risk behaviors. Researchers have proposed three perspectives regarding the relationship between sexting and sexual behavior: (1) sexting may lead to risky sexual behaviors such as early sexual initiation and less contraceptive use [8] , (2) sexting may be a safer sex behavior if it is used in lieu of physical contact [2] , or (3) sexting may reflect a new medium for the long-standing practice of photo sharing in romantic and sexual relationships and have no association with safer or riskier sex behaviors [1] . It is vital to understand how sexting is related to sexual behaviors, as it could be promoted as a safer sex behavior or become a focus of intervention to prevent risky sexual behavior.
Media reports and scholars have also proposed a relationship between sexting and psychological well-being [9 -11] . Some researchers suggest that mental health is connected to youth's motivation to sext. People with social anxiety may prefer texting to voice calls as a medium for intimate contact, and may also prefer sexting as a medium for sexual contact [4, 12] . Other researchers and the media raise concern over the psychological consequences of sexting. The spread of sext messages beyond the original recipient and pressure to sext are both common occurrences [5, 6] and may be related to subsequent psychological distress [3, 13] . In addition, a number of dating violence education programs have included unwanted text and sext messages in their definitions of dating violence [12, 13] . To date, researchers have not tested the relationship between sexting and symptoms of psychological well-being directly. The absence of such data is a concerning gap in our understanding, given that if sexting is related to adverse mental health, intervention is critical to prevent or mitigate negative outcomes.
Study Goals and Objectives
Our study has three goals. First, we describe the prevalence of sexting in a large national sample of 18 -24-year-old YAs in the United States. We break sexting into four categories: (1) nonsexters (neither sent nor received a sext), (2) senders (sent but never received a sext), (3) receivers (received but never sent a sext), and (4) two-way sexters (both sent and received a sext). Second, we examine whether participants who engage in different sexting behaviors differ in their sociodemographic characteristics. Finally, we test the association between YAs' sexting behaviors, sexual behavior, and psychological well-being. We discuss the implications of sexting for YAs and suggest directions for both research and practice.
Methods

Sampling
Participants were recruited using a Web-based respondentdriven sampling (RDS) strategy [14] . To be eligible for the study, respondents had to be aged between 18 and 24 years, live in the United States, and have access to the Internet. The first wave of participants (seeds) was recruited through an online Facebook advertisement. We selected 22 seeds based on race/ethnicity and region of the United States to ensure that initial networks were diverse and not concentrated in a single region. The remainder of the sample was recruited through referral chains. The full sample (N ϭ 3,447) included 52% male respondents, with a racial breakdown of 70% white, 12% Asian/Pacific Islander, 9% Hispanic/ Latino, and 5% black/African American. The majority of participants identified as heterosexual (93.9%). The average age of participants was 20 (standard deviation ϭ 1.77) years, and more than half of the participants had completed some college education or more (66%). On average, the respondents spent between 3 and 4 hours per day on the Internet, outside of school and work, and communicated with 47% of their contacts via phone or text message.
Procedures
Each prospective participant logged into the survey portal using a unique identifying number and completed a short eligibility screener. Eligible participants consented to the study and completed the survey. On average, the questionnaire took 37 minutes to complete. YAs received a VISA e-gift card for their participation ($20) and an additional $10 each for up to five additional YAs who they referred to the study and who completed the questionnaire. Data were protected with a 128-bit SSL encryption and kept on a secure server protected by firewall at the University of Michigan. Data quality checks were performed to circumvent duplicate and fraudulent entries [14, 15] . The study was approved by the institutional review board of the University of Michigan.
Measures
Sexting. Respondents answered two questions regarding their lifetime sexting behavior. Using definitions provided by the Pew Internet and American Life Project [7] , we asked participants whether they had ever sexted (i.e., sent a sexually suggestive nude or nearly nude photo or video of themselves to someone else) using their cell phones. Then, we asked whether they had ever received a sext (i.e., a sexually suggestive nude or nearly nude photo or video of someone else they know) on their cell phones. We created a lifetime sexting behavior status variable using four categories: (1) nonsexters, (2) senders, (3) receivers, and (4) two-way sexters.
Sexual behavior. Sexual (genital) experience was defined as oral sex: "any mouth to genital contact," vaginal sex: "male putting his penis in a female's vagina or a female putting a finger, dildo, or other object into another female's vagina," and anal sex: "male putting his penis into someone else's anus or female putting a finger, dildo, or other object into another female's anus." Two questions asked participants whether they "ever had sexual (genital) experiences with a male" and whether they "ever had sexual (genital) experiences with a female." Participants who answered yes to any of the questions were coded as "sexually active," whereas those who answered no to both questions were coded as "not sexually active." Sexually active youth reported the number of male and female partners they had in the past 30 days. We calculated the total number of sexual partners in past 30 days by adding the reported number for male and female partners. To distinguish lifetime sexual behavior from recent sexual behavior, we created a dichotomous variable (0 ϭ no, 1 ϭ yes) that identified whether respondents had one or more partners in the past 30 days. Participants also reported the number of unprotected sex partners in the past 30 days for vaginal sex and for anal sex. We calculated the proportion of unprotected sex partners by dividing participants' number of unprotected partners for vaginal sex and anal sex, respectively, by their total reported partners in the past 30 days. We used these proportions as indicators of sexual risk behavior.
Depression. Depressive symptoms in the past week were assessed using an 11-item short form of the Center for Epidemiologic Studies Depression scale [16, 17] . We selected this short form to limit the number of survey items and reduce participant burden. Items (e.g., "I felt that everything I did was an effort") were scored on a four-point scale: 1 ϭ rarely or none of the time (Ͻ1 day), 4 ϭ most or all the time (5-7 days). Mean depression score was calculated by reverse scoring positively worded items (e.g., "I felt hopeful about the future") and creating a mean composite score. High scores indicated high depression symptoms in the past week (␣ ϭ .82).
Anxiety. Anxiety symptoms were measured using the anxiety subscale of the Brief Symptom Inventory [18] . Participants reported how often in the past week they had experienced signs of anxiety, such as "nervousness or shakiness inside," using a 5-point scale (1 ϭ never, 5 ϭ very often). We computed a mean total anxiety score, where higher scores indicated higher anxiety symptoms (␣ ϭ .90).
Self-esteem.
We assessed self-esteem using the 10-item Rosenberg Self-Esteem Scale [19] . Participants responded to items (e.g., "I feel I have a number of good qualities") on a four-point scale (1 ϭ strongly disagree, 4 ϭ strongly agree). We created a mean composite self-esteem score. Higher scores indicated higher self-esteem (␣ ϭ .87).
Sociodemographic characteristics. Participants reported their biological sex, highest education level, and whether they were Hispanic/Latino, followed by their race/ethnicity. Participants also reported their sexual orientation (straight/heterosexual, gay/lesbian/homosexual, bisexual or other). We recoded sexual orientation into two categories: heterosexual and homo-/bisexual (other responses were excluded from the analysis, n ϭ 5). We calculated participant age by subtracting their month and year of birth from the date of study participation.
Internet use. Participants reported, on average, how many hours per day they spent on the Internet for personal use (1 ϭ no hours to 8 ϭ Ն16 hours).
Phone/texting communication. We asked participants how many YAs they had contact with in the past 3 months, and of those who they were in contact with, how many they usually communicated with via phone or text. We divided the number of phone/ text contacts by the total number of contacts in the past 3 months to compute a proportion of contacts phoned/texted.
Data analytical approach
Participants recruited through RDS are linked by their recruitment chains and are therefore correlated. We computed a statistical weight (RDS2) to correct for clustering that resulted from the network-referral procedures [20] . Using RDS2, the data are weighted by participants' network characteristics, such as the number of YAs whom the participants know, the proportion of youth with whom they interact with online, and racial homogeneity of their networks. After adjusting for these network-level intercorrelations with the RDS2 weights, our final analytical sample comprised 827 individuals.
We performed descriptive statistics for study variables on both the full (n ϭ 3,447) and the weighted (n ϭ 827) samples and performed an attrition analysis for those with missing sexting data. All variables were normally distributed, except for the number of partners in the past 30 days (skewness ϭ 15.6); this variable was log transformed to correct for positive skew. In subsequent analyses, we weighted the RDS2 weight [20] . Data were analyzed in three steps. First, we used cross tabs to examine the intersection between sending and receiving a sext message, and to create sexting status categories. Second, we analyzed bivariate relationships between sexting status and variables of interest. For continuous variables, we used analysis of variance, with post hoc Scheffe tests to compare mean scores across sexting groups. We tested the association between sexting and categorical variables using 2 tests and odds ratios (ORs). Third, we performed multinomial regression analysis that tested the relationship between sexting status and each sexual health outcome, depression, anxiety, and self-esteem, after accounting for all demographic variables, Internet use, and proportion of contacts phoned/texted. Multivariate and bivariate analysis results were the same for all predictors. For brevity, we report only bivariate and statistically significant results (p Ͻ .05).
Results
Attrition analyses
Of the 827 respondents in the weighted sample, 760 (91.7%) answered both questions on sexting, whereas 67 (8.3%) had missing data for one or both of the sexting items. A greater percentage of male respondents (10.8%) had missing data when compared with their female counterparts (5.7%,
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(1) ϭ 6.9), and more non-sexually active participants (15%) had missing data than their sexually active counterparts (5.3%, 2 (1) ϭ 21.6). Additionally, those with missing data had fewer sexual partners in the past 30 days (mean difference in log number of partners ϭ .15, t ϭ 3.15), a lower proportion of unprotected vaginal sex partners (mean difference ϭ .076, t ϭ 3.26), and lower self-esteem (mean difference ϭ .17, t ϭ 2.32) when compared with those who responded to both sexting questions. We found no differences by race, sexual orientation, age, education level, daily hours spent on the Internet, proportion of contacts phoned/texted, anxiety, or depression. Only participants with full sexting data available were included in analyses; demographic characteristics are displayed in Table 1 .
Sexting behavior and demographics
More than half (57%) of the respondents were nonsexters, 28.2% were two-way sexters, 12.6% were receivers, and 2% were senders (Table 2) . Owing to small cell size (n ϭ 15), we excluded senders from subsequent analyses.
Results from bivariate analyses are presented in Table 3 . Sexting behavior differed by sex ( 2 (2) ϭ 11.3, p Ͻ .05) and race/ethnicity ( 2 (8) ϭ 31.4, p Ͻ .001). Male respondents were more likely to be receivers than their female counterparts (OR ϭ 2.2, p ϭ .001), but we found no differences by sex for nonsexters or for two-way sexters. A greater number of Asian/ Pacific Islanders reported never sexting compared with other race/ethnicities. Compared with whites, Asian/Pacific Islanders showed five times greater odds of being a nonsexter than a two-way sexter (OR ϭ 5.4, p Ͻ .001). We found no differences in sexting behavior by age, sexual orientation, education, daily hours spent on the Internet, or proportion of contacts phoned/ texted.
Sexting and sexual behavior
We found an association between lifetime sexual activity and sexting behavior ( 2 (2) ϭ 105, p Ͻ .001). Receivers were three times more likely to be sexually active (OR ϭ 3.2, p Ͻ .001) compared with nonsexters. Two-way sexters were 14 times more likely to report lifetime sexual activity (OR ϭ 14.3, p Ͻ .001) compared with non-sexters. Similarly, recent sexual activity, in the past 30 days, was also associated with sexting behavior ( 2 (2) ϭ 76, p Ͻ .001). When we assessed only those respondents who reported being sexually active in the past 30 days, we found no association between sexting behavior and number of partners, proportion of unprotected vaginal sex, or proportion of unprotected anal sex partners.
Sexting behavior and psychological well-being
We found no differences across sexting groups in depression (F 2,714 ϭ 1.08, p ϭ .34), anxiety (F 2,714 ϭ .141, p ϭ .87), or selfesteem (F 2,713 ϭ .988, p ϭ .37).
Discussion
We examined YAs' sexting behavior and its association with health. Our results indicate that sexting is a prevalent behavior among YAs, and show slightly higher rates of sending and receiving sexts than other recent findings [7] . We found that 30% of the YAs in our sample had sent a sext and 41% had received a sext, compared with 13% sending and 31% receiving sexts in the Lenhart study [7] . These differences may be attributable to age differences in the samples. Lenhart's findings focused on individuals aged 18 -29 years, whereas our sample focused on those aged 18 -24 years. It is also possible that sexting is increasing owing to technological advances. Sending photos and videos via cell phones increased from 2010 to 2011 (36%-54%) [21] , and it is plausible that sexting is following that trend. Longitudinal data are needed for us to know whether sexting is increasing among YAs. Our results also suggest that sexting is most often a reciprocal behavior. Among those participants who had ever sent or received a sext, 66% reported both sending and receiving sexts. Given findings that most young men and women report sharing sexts within a dating relationship [6, 22] , it is likely that our findings reflect sexting between romantic partners. Similar to Lenhart [7] , we found that young men are more likely than young women to receive a sext without sending one. These results could be attributed in part to young men receiving photos that were originally intended for someone else. Researchers have found that 40% of men (vs. 24% of women) reported receiving second-hand sext content, and that 14% of men had received a mass sext, whereas only 9% of women reported this [5, 6] . When men receive forwarded sexts, they may not be a part of a reciprocal sexting relationship and therefore do not send contents in return. This finding may also reflect sexual objectification [23] being enacted through technology. Qualitative research may be warranted to obtain more in-depth information about this pattern of sexting behavior. Our findings on the relationship between sexting and sexual behavior support the perspective that sexting is a part of YAs' sexual relationships, but is not necessarily correlated with riskier or safer behavior. Although some teens report sexting as a substitute for physical contact [2] , this use for sexting may not be common among YAs. Consistent with other studies [5] , we found that YAs who are sexually active are more likely to sext than those who are not sexually active. Two explanations for this finding are possible: (1) when sexting is used to flirt with potential partners, it may precede or initiate sexual relationships [6] , or (2) sexually active YAs may engage in a range of sexual behavior, including sexting. Additional research is needed on sexting and sexual relationships, as our cross-sectional data do not address this debate. Although sexting is correlated with lifetime and 30-day sexual activity, our results suggest that this does not necessarily translate into risky behavior. Although some researchers argue that exposure to sexual images in traditional media (e.g., television, movies, and magazines) and new media may lead to sexual risk [8] , we found that sexting was not associated with more sexual partners or a higher proportion of unprotected sex partners for either vaginal sex or anal sex in the past 30 days.
Researchers have proposed that mental health issues may be related to sexting [4, 9, 12, 13] . Our findings suggest that sexting is not associated with depression, anxiety, or self-esteem. In our sample, YAs who sexted and those who did not sext reported similar outcomes for these mental health indicators. However, it is possible that sexting could be problematic under some conditions. Scholars argue that the lack of control after a sext is sent or pressure by sexual partners to sext may contribute to psychological distress and mental health concerns [2, 3, 5] . Media reports have noted that when a sext spreads to an unintended audience, it may create psychological distress and suicide intentions [10, 11] . Given that our data do not address these specific situations, future research exploring pressure to sext or viral sexts will help identify when sexting may result in deleterious mental health outcomes.
Although our study is one of the first to examine the effects of sexting on YAs' well-being, several limitations of our study should be noted. First, this study was cross sectional and does not establish causal relationships between sexting and either sexual health or mental health. Nevertheless, our findings suggest that longitudinal research is warranted. Second, owing to our sampling methods, some racial and educational groups were underrepresented, and our results may not be generalizable to the YA population as a whole. Yet very few national studies of sexting and health correlates have been conducted, and our findings offer a more in-depth examination of this behavior than other studies on a national scale. Third, we were not able to include senders in our analysis. Although we were unable to examine whether senders were different from their counterparts, our results add to our understanding of this behavior by revealing that sending a sext without receiving in return may not be a common practice for YAs.
Our study introduces sexting behavior categories (nonsexters, receivers, senders and two-way sexters) as a way to conceptualize sexting. We provide an initial effort to examine sexting and its relationship with sexual risk behavior and psychological well-being, but further research is needed to provide a more in-depth understanding of this behavior. Qualitative research that examines relationship contexts and motivation for sexting has been published for the teen population [2] and is also needed for YAs. A richer understanding of whom sexts are sent to, or received from, and why YAs sext may help explain gender differences in sexting and add insight into the relationship between sexting and sexual behavior. We did not find a relationship between sexting and depression, anxiety, or self-esteem, but further research is needed to examine the association between sexting and mental health. As mentioned earlier in the text, pressure to sext and viral sexts may present mental health risks, but, to date, there are no studies that address these specific situations. Finally, our study included YAs only as young as 18 years of age, and we did not find age effects in any analysis. Nevertheless, individuals in their early and middle adolescence may have different health correlates with sexting because they are in a period of establishing a sexual identity [24] . Research on sexting including younger adolescents would be useful to see whether it influences sexual behaviors during this developmental period. Our results confirm that sexting is a prevalent behavior among YAs; however, we do not have enough information yet to inform health education programs or to determine whether sexting among YAs is a behavior that demands a share of public health's limited intervention resources. Future research in this area is warranted.
